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MAY  3  0  1980 


REPLY  TO 
ATTENTION  OF 

NEDED 


Honorable  Edward  J.  King 
Governor  of  the  Commonwealth  of 
Massachusetts 
State  House 

Boston,  Massachusetts  02133 


Dear  Governor  King: 

Inclosed  is  a  copy  of  the  Bailey  Pond  Dam  Phase  I  Inspection  Report, 
which  was  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  is  presented  for  your  use  and  is  based 
upon  a  visual  inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam.  A  brief  assessment  is  included  at  the 
beginning  of  the  report.  I  have  approved  the  report  and  support  the 
findings  and  recommendations  described  in  Section  7  and  ask  that  you 
keep  me  informed  of  the  actions  taken  to  implement  them.  This  follow-up 
action  is  a  vitally  Important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Quality  Engineering,  the  cooperating  agency  for  the  Commonwealth 
of  Massachusetts.  In  addition  a  copy  of  the  report  has  also  been 
furnished  the  owner,  Towle  Manufacturing  Company. 

Copies  of  this  report  will  be  made  available  to  the  public  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Quality  Engineering  for  your  cooperation  in  carrying  out 
this  program. 

Sincerely, 


Incl 

As  stated 


“Max  b.  Suheider 

Colonel,  Corps  of  Engineers 

Division  Engineer 
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NATIONAL  DAM  INSPECTION 
PROGRAM 


PHASE  I  INSPECTION  REPORT 
BRIEF  ASSESSMENT 

Identification  No.:  MA00180 
Name  of  Dam:  Bailey  Pond 
Town:  Amesbury 

County  and  State:  Essex  County,  Massachusetts 
Stream:  Unnamed  tributary  to  Merrimack  River 
Date  of  Inspection:  November  30,  1979 


Bailey  Pond  Dam  is  a  180-foot  long  earth 
embankment  with  concrete  walls  forming  a  portion  of  the 
upstream  face  of  the  dam  and  the  approach  channel  to 
the  spillway.  The  dam  was  reportedly  built  in  1912. 

The  top  of  the  dam  varies  from  elevation  (.El)  30.6  to 
33.9,  but  the  low  point  for  hydraulic  purposes  is  the 
top  of  the  concrete  walls  at  El  31.0.  The  height  of 
the  dam  is  15  feet  which  is  the  height  of  the  inlet 
chamber  below  the  spillway.  A  parking  lot  and  road  are 
located  immediately  downstream  of  the  dam  and  are 
nearly  level  with  the  top  of  the  dam.  The  spillway  is 
an  ungated  3.6-foot  long  weir  located  about  70  feet 
north  of  the  south  abutment  of  the  dam.  The  crest  of 
the  spillway  is  at  El  27.5.  Water  discharges  into  an 
inlet  chamber  and  then  into  a  24-inch  diameter  conduit 
with  an  invert  at  El  19. 0.  The  conduit  leads  to  an 
18-inch  diameter  pipe  that  discharges  into  the 
Merrimack  River,  which  is  tidal  in  this  area.  There  is 
no  low-level  outlet  for  the  pond. 

There  are  deficiencies  which  should  be  corrected 
to  assure  the  continued  performance  of  this  dam.  This 
conclusion  is  based  on  the  visual  inspection  of  the 
site,  a  review  of  available  data,  and  limited  operating 
and  maintenance  procedures. 

The  dam  and  spillway  are  generally  in  fair  condi 
tion.  The  following  deficiencies  were  observed  at  the 


BAILEY  POND  DAM 


site:  erosion  and  spalling  of  the  concrete  walls,  the 
lack  of  riprap  on  the  earth  portions  of  the  upstream 
face  of  the  dam,  and  the  lack  of  a  low-level  outlet. 


Based  on  Corps  of  Engineers'  guidelines,  the  dam 
is  placed  in  the  "small"  size  and  "significant"  hazard 
categories.  The  drainage  area  for  the  dam  is  550  acres 
(0.86  square  miles).  A  test  flood  equal  to  a  100-year 
flood,  approximately  one-quarter  of  the  probable  maxi¬ 
mum  flood,  was  used  to  evaluate  the  capacity  of  the 
spillway.  The  test  flood  inflow  was  determined  to  be 
290  cubic  feet  per  second  (cfs).  Adjusting  for  sur¬ 
charge  storage,  the  test  flood  outflow  was  determined 
to  be  215  cfs  with  the  pond  at  El  31-85.  The  spillway 
and  downstream  conduit  can  discharge  45  to  51  cfs, 
depending  on  the  tide  level  in  the  Merrimack  River, 
when  the  pond  is  at  El  31- 0  (top  of  concrete  walls). 

The  spillway  can  therefore  discharge  21  to  24  percent 
of  the  test  flood  outflow  before  the  dam  is  overtopped. 


It  is  recommended  that  the  Owner  employ  a  qual¬ 
ified  registered  engineer  to  conduct  a  more  detailed 
hydraulic/hydrologic  study  of  the  spillway  and  down¬ 
stream  conduits  and  to  evaluate  the  need  for  a 
low-level  outlet  for  the  pond.  In  addition,  the  Owner 
should  repair  the  deficiencies  listed  above,  as 
described  in  Section  7-3  and  continue  regular  main¬ 
tenance  of  the  trash  racks  upstream  of  the  spillway. 
The  Owner  should  also  implement  a  program  of  annual 
technical  inspections,  a  plan  for  surveillance  of  the 
dam  during  and  after  heavy  rainfall  and  a  plan  for 
warning  personnel  in  downstream  areas  in  case  of  an 
emergency  at  the  dam. 


The  measures  outlined  above  and  in  Section  7 
should  bg,»Uop4,^mented  by  the  Owner  within  one  ye 
after  p^pelpt  of'. this  Phase  I ^J^s^ect^on" ’Beport^ 


■*  '  / 


X? 


-  -.a 
C. :  zoo 

V.a.  2£t03  o 


Edward  M.  Greco,  P.E. 
Project  Manager 
Metcalf  &  Eddy,  Inc. 


Approved  by: 


Massachusetts  Registration 
No.  29800 


Steplym  L.  Bishop;  P.E, 
Vice  President 
Metcalf  &  Eddy,  Inc. 
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This  Phase  I  Inspection  Report  on  Bailey  Pond  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  mashers.  In  our 
opinion,  the  reported  findings,  conclusions,  and  reeomsendatlons  are 
consistent  with  the  Becoamended  Guidelines  for  Safety  Inspection  of 
Pans,  and  with  good  engineering  Judgment  and  practice,  and  la  hereby 
submitted  for  approval. 


Hater  Control  Branch 
Engineering  Division 


ARAMAST  MAHTESIAN,  MEMBER 

Geotechnical  Enqlneerlna  Branch 
Engineering  Division 


CARNEY  M.  TERZIAN,  CHAIRMAN 
Design  Branch 
Engineering  Division 


APPROVAL  RBCOKKEXDED > 


Chief,  Rnglneerlng  Pi vision 


PREFACE 


This  report  is  prepared  under  guidance  contained 
in  Recommended  Guidelines  for  Safety  Inspection  of  Dams, 
for  a  Phase  I  Investigation.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Inves¬ 
tigation  is  to  identify  expeditiously  those  dams  which 
may  pose  hazards  to  human  life  or  property.  The  assess¬ 
ment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investi¬ 
gations,  and  analyses  involving  topographic  mapping, 
subsurface  investigations,  testing,  and  detailed  compu¬ 
tational  evaluations  are  beyond  the  scope  of  a  Phase  I 
investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized 
that  the  reported  condition  of  the  dam  is  based  on  obser¬ 
vations  of  field  conditions  at  the  time  of  inspection 
along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior 
to  inspection,  such  action,  while  improving  the  sta¬ 
bility  and  safety  of  the  dam,  removes  the  normal  load  on 
the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  Inspected  under  the 
normal  operating  environment  of  the  structure. 

It  Is  important  to  note  that  the  condition  of  a 
dam  depends  on  numerous  and  constantly  changing  internal 
and  external  conditions,  and  is  evolutionary  in  nature. 

It  would  be  incorrect  to  assume  that  the  present  condi¬ 
tion  of  the  dam  will  continue  to  represent  the  condition 
of  the  dam  at  some  point  In  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide 
detailed  hydrologic  and  hydraulic  analyses.  In  accor¬ 
dance  with  the  established  Guidelines,  the  Spillway  Test 
Flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  reasonably  possible  storm  run¬ 
off),  or  fractions  thereof.  Because  of  the  magnitude  and 
rarity  of  such  a  storm  event,  a  finding  that  a  spillway 
will  not  pass  the  test  flood  should  not  be  interpreted 
as  necessarily  posing  a  highly  Inadequate  condition. 

The  test  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  In  determining  the  need 
for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  conditions 
and  the  downstream  damage  potential. 
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NEWBURYPORT  WEST,  MASS.-N.  H 
,  yHI  QUADRANGLE 


NATIONAL  DAM  INSPECTION 
PROGRAM 


PHASE  I  INSPECTION  REPORT 

BAILEY  POND  DAM 
SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  Public  Law  92-367*  August  8,  1972, 
authorized  the  Secretary  of  the  Army,  through 
the  Corps  of  Engineers,  to  initiate  a  national 
program  of  dam  inspection  throughout  the 
United  States.  The  New  England  Divison  of  the 
Corps  of  Engineers  has  been  assigned  the 
responsibility  of  supervising  the  inspection 
of  dams  within  the  New  England  Region. 

Metcalf  &  Eddy,  Inc.  has  been  retained  by  the 
New  England  Division  to  inspect  and  report  on 
selected  dams  in  the  State  of  Massachusetts. 
Contract  No.  DACW  33-79-0-005^ ,  dated  March 
27,  1979,  has  been  assigned  by  the  Corps  of 
Engineers  for  this  work. 

b .  Purpose : 

(1)  Perform  technical  inspection  and  evalua¬ 
tion  of  non-Federal  dams  to  identify 
conditions  which  threaten  the  public 
safety  and  thus  permit  correction  in  a 
timely  manner  by  non-Federal  interests. 

(2)  Encourage  and  assist  the  States  to  ini¬ 
tiate  quickly  effective  dam  safety  pro¬ 
grams  for  non-Federal  dams. 

(3)  Update,  verify  and  complete  the  National 
Inventory  of  Dams. 

1 . 2  Description  of  Project 

a.  Location.  The  dam  is  located  on  an  unnamed 
tributary  of  the  Merrimack  River  in  the  Town 
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of  Amesbury,  Essex  County,  Massachusetts  (see 
Location  Map).  The  coordinates  of  this 
location  are  latitude  H2  degrees  50.3  minutes 
north  and  longitude  70  degrees  56.0  minutes 
west . 

Description  of  Dam  and  Appurtenances.  Bailey 


Pond  Dam  is  an  earthfill  embankment  about  180 
feet  long  with  concrete  walls  along  a  portion 
of  the  upstream  face  (see  Figures  B-l  and  B-2 
in  Appendix  B  and  photographs  in  Appendix  C). 
The  height  and  top  width  of  the  dam  are 
unclear  because  a  parking  lot  and  residential 
property  are  located  Immediately  downstream 
and  nearly  level  with  the  top  of  the  dam.  A 
height  of  15  feet  was  chosen,  based  on  the 
height  of  the  inlet  chamber  downstream  of  the 
spillway  weir.  The  top  of  the  dam  is 
approximately  10  to  30  feet  wide,  as  measured 
from  the  upstream  edge  to  the  edge  of  the 
pavement  of  the  parking  lot.  The  top  of  the 
dam  varies  from  El  30.6  to  El  33.9,  however, 
hydraulic  analyses  are  based  on  the  lowest 
point  of  overflow  being  the  top  of  the  con¬ 
crete  wall  at  El  31.0.  About  a  60-foot  length 
of  the  upstream  face  of  the  dam  is  comprised 
of  vertical  concrete  walls.  The  remaining 
sections,  50  feet  to  the  south  and  70  feet  to 
the  north  of  the  walls,  are  earth  slopes  at 
2:1  to  2.5:1  (horizontal : vertical ) 

The  spillway  is  a  3.6-foot  long,  ungated 
concrete  weir  located  about  70  feet  north  of 
the  south  abutment  of  the  dam.  The  spillway 
discharges  into  a  17-foot  by  9-foot  inlet 
chamber  (see  Section  B-B  on  Figure  B-2).  The 
crest  of  the  spillway  is  at  El  27.5.  The  20- 
foot  long  approach  channel  is  formed  by 
concrete  wing  walls  that  tie  into  the  walls  on 
the  upstream  face  of  the  dam.  Two  trash  racks 
are  located  across  the  approach  channel  about 
5  feet  and  12  feet  upstream  of  the  spillway. 

A  steel  plate  covers  the  approach  channel  from 
the  spillway  to  the  first  upstream  trash  rack. 

Discharge  from  the  spillway  flows  down  stepped 
granite  slabs  and  into  an  inlet  chamber 
constructed  of  mortared  stone.  The  floor  of 
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the  chamber  is  at  El  16.0.  The  downstream 
(east)  wall  of  the  chamber  contains  three 
discharge  pipes.  Two  of  these,  14  inches  and 
18  inches  in  diameter,  are  sealed  off.  The 
pipe  presently  in  use  is  a  24-inch  concrete 
pipe  with  an  invert  at  El  19.0.  This 
discharge  pipe  leads  to  a  manhole  and  then  to 
a  catch  basin,  both  on  Merrimack  Street.  From 
the  catch  basin,  a  24-inch  diameter,  vitrified 
clay  pipe  carries  the  flow  through  the  exist¬ 
ing  factory  buildings.  At  this  time,  the 
water  is  not  being  used  for  manufacturing 
processes.  The  pipe  leads  to  an  18-inch 
vitrified  clay  pipe  that  discharges  into  the 
Merrimack  River  at  the  south  end  of  the 
buildings.  The  downstream  invert  of  the  pipe 
is  at  about  El  0.5. 

There  is  no  low-level  outlet  for  the  dam. 


• 
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c.  Size  Classification.  Bailey  Pond  Dam  is  in 
the  '•  small”  size  category  since  it  has  a 
maximum  height  of  15  feet  and  a  maximum 
storage  capacity  of  95  acre-feet. 

d.  Hazard  Classification.  Several  three-story 
factory  buildings  are  located  about  250  feet 
downstream  of  the  dam  (.see  overview  photo).  A 
paved  parking  lot  for  the  factory  and 
Merrimack  Street  are  located  between  the  dam 
and  the  factory  buildings.  Failure  of  the  dam 
is  unlikely  due  to  the  volume  of  earth  and  the 
flat  slope  downstream.  However,  if  the  dam 
were  to  fail,  appreciable  property  damage  and 
loss  of  a  few  lives  could  occur.  Accord¬ 
ingly,  the  dam  has  been  classified  in  the 
''significant"  hazard  category. 

e.  Ownership.  The  dam  has  been  owned  since  1977 
by  the  Towle  Manufacturing  Company,  260 
Merriraac  Street,  Newburyport,  Massachusetts 
01950.  Mr.  Lawrence  C.  Hoyt,  Plant  Engineer 
(telephone  617/462-7111)  granted  permission  to 
enter  the  property  and  inspect  the  dam. 

f.  Operators .  There  are  no  operating  facilities 
at  this  dam.  The  structure  is  maintained  and 
inspected  by  personnel  from  the  Amesbury  plant 
operations  office  of  the  Towle  Manufacturing 
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Company,  which  is  one  of  the  factories  located 
downstream  of  the  dam. 

Purpose  of  the  Dam.  Bailey  Pond  Dam  was 
originally  used  to  store  water  for  manufac¬ 
turing  purposes.  At  the  present  time,  the 
pond  is  used  for  recreation  such  as  swimming 
and  boating. 

Design  and  Construction  History.  The  only 
records  available  on  the  design  and  construc¬ 
tion  of  Bailey  Pond  Dam  are  previous 
inspection  reports  from  the  Essex  County 
Engineer’s  office  and  the  Massachusetts 
Department  of  Public  Works,  District  5  office 
(pages  B-4  through  B-14  in  Appendix  B). 

The  earliest  inspection  report,  dated  191b, 
states  that  the  dam  was  built  in  1912.  A 
sketch  of  the  dam  indicates  that  flashboards 
were  located  on  the  spillway  crest  and  the 
original  discharge  pipe  was  16  inches  in 
diameter.  In  1933,  the  concrete  wall  on  the 
upstream  face  of  the  dam  was  extended  30  feet 
to  the  north  and  a  new  inlet  chamber  was 
constructed.  By  1947,  the  concrete  walls  were 
severely  cracked  and  deteriorated. 

On  November  9,  1977,  the  dam  was  overtopped, 
according  to  personnel  at  Towle  Manufacturing 
Company.  Records  from  the  U.S.  Weather  Bureau 
in  Newburyport,  Massachusetts  show  that  the 
rainfall  on  that  day  was  4.74  inches  in  24 
hours.  Overtopping  was  reportedly  due  to  the 
discharge  conduit  being  partially  collapsed. 
After  the  storm,  a  portion  of  the  conduit  from 
the  dam  to  Merrimack  Street  was  replaced  with 
24-lnch  diameter  concrete  pipe.  A  new  manhole 
was  also  installed  at  Merrimack  Street. 
Portions  of  the  concrete  walls  of  the  dam  and 
spillway  have  also  been  repaired  recently. 

Normal  Operating  Procedures.  There  are  no 
operating  procedures  at  Bailey  Pond  Dam. 
Personnel  from  the  Amesbury  Plant  operations 
office  of  the  Towle  Manufacturing  Company 
reportedly  visit  the  dam  regularly  to  clean 
debris  from  the  trash  racks.  There  are  no 
controls  on  the  spillway  or  discharge  pipe, 
and  there  is  no  low-level  outlet  for  the  dam. 
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1 . 3  Pertinent  Data 


a.  Drainage  Area.  The  550-acre  (0.86  square 
mile)  drainage  area  is  sparsely  developed  and 
lightly  wooded  (see  Drainage  Area  shown  on 
Location  Map).  Approximately  24  percent  of 
the  drainage  area  is  comprised  of  swamps  and 
small  ponds.  The  topography  is  flat  to  gently 
rolling  with  a  slope  of  about  1.5  percent.  A 
number  of  roadway  embankments  intersect  the 
drainage  area,  including  an  interchange  for 
Route  495.  The  culverts  through  these 
embankments  have  been  designed  to  provide  for 
a  50-year  storm  (see  page  B-14  in  Appendix  B). 
A  number  of  gravel  pits  are  also  located  in 
the  drainage  area. 

b.  Discharge  at  the  Dam  Site.  Normal  discharge 
from  Bailey  Pond  flows  over  a  3 -6-foot  long, 
ungated  weir  and  into  an  inlet  chamber.  The 
crest  of  the  spillway  is  at  El  27.5.  A 
24-inch  diameter  concrete  pipe  with  an  invert 
at  El  19.0  carries  the  flow  from  the  inlet 
chamber  to  a  manhole  and  catch  basin  located 
180  feet  downstream  on  Merrimack  Street. 

Hydraulic  analyses  Indicate  that  the  spillway 
and  discharge  conduit  can  discharge  between  45 
and  51  cfs,  which  is  21  to  24  percent  of  the 
test  flood  outflow  (one-quarter  PMF)  when  the 
pond  is  at  El  31-0  (top  of  the  concrete 
walls).  The  rate  of  discharge  depends  on  the 
tidal  level  of  the  Merrimack  River,  into  which 
the  discharge  eventually  flows.  The  test 
flood  outflow  of  215  cfs  with  the  pond  at  El 
31.85  will  overtop  the  concrete  walls  by  0.85 
feet . 

Maintenance  personnel  of  the  Amesbury  plant 
operations  office  of  Towle  Manufacturing 
Company  report  that  the  dam  was  overtopped  on 
November  9,  1977  when  the  recorded  rainfall 
was  4.74  inches  in  24  hours.  The  overtopping 
was  believed  to  be  due  primarily  to  partial 
collapse  of  the  discharge  conduit.  The 
damaged  section  of  the  conduit  was  replaced 
that  year.  There  is  no  data  available  on  the 
performance  of  the  dam  and  spillway  during  the 
storms  of  record. 
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c.  Elevation  (feet  above  the  National  Geodetic 


Vertical  datum  of  1929  CNGVD)).  A  benchmark 
at  El  TtTTRTTT  referenced  on  plans  provided  by 
Towle  Manufacturing  Company  and  indicated  on 
Figure  B-l  of  Appendix  B,  was  used  at  the  time 
of  inspection. 

Cl)  Top  of  dam  -  30.6  to  33-9 

31.0  -  overflow  point  at  top 
of  concrete  walls 

(.2)  Test  flood  pool:  31.85 

(3)  Design  surcharge  Coriginal  design): 
Unknown 

(4)  Full  flood  control  pool:  Not  Applicable 
(N/A) 

(5)  Recreation  pool:  27.5 

(6)  Spillway  crest:  27.5 

(7)  Upstream  portal  invert  diversion  tunnel: 
N/A 

(8)  Stream  bed  at  centerline  of  dam:  16.0 
(floor  of  inlet  chamber) 

(9)  Maximum  tailwater:  N/A 

d.  Reservoir 

(1)  Length  of  maximum  pool:  1,100  feet 

(2)  Length  of  recreation  pool:  1,100  feet 

(3)  Length  of  flood  control  pool:  N/A 

e .  Storage  Cacre-feet ) 

(1)  Test  flood  surcharge:  106 

(2)  Top  of  dam:  95 

C3)  Flood  control  pool:  N/A 

(4)  Recreation  pool:  50 


(5)  Spillway  crest:  50 
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•Cl)  Top  of  dam:  13. 0 
•(2)  Test  flood  pool:  13.0 

(3)  Flood  control  pool:  N/A 

(4)  Recreation  pool:  13.0 

(5)  Spillway  crest:  13.0 
g.  Dam 

(1)  Type:  earth  embankment,  concrete  walls 

on  portion  of  upstream  face. 

(2)  Length:  180  feet 

(3)  Height:  15  feet 

(4 )  Top  width:  10  to  30  feet 

(5)  Side  slopes:  upstream  -  vertical  to 

2. 0-2. 5:1 

downstream  -  level  with 
parking  lot 


(6) 

Zoning:  unknown 

C7) 

Impervious  core: 

unknown 

(8) 

Cutoff 

’:  unknown 

(9) 

Grout 

curtain:  unknown 

Spillway 

(1) 

Type: 

broad-crested 

(2) 

Crest 

length:  3. 

6  feet 

(3) 

Crest 

elevation: 

27.5 

Based  on  the  assumption  that  the  surface  area  will  not 
significantly  increase  with  changes  in  pond  elevation 
from  27.6  to  31.0. 
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(.4)  Gates:  None 

(5)  Upstream  channel:  20-foot  long  with 

concrete  side  walls  and  gravel  floor; 
two  trash  racks 

(6)  Downstream  channel:  stone  masonry  inlet 

chamber  leading  to  24-inch  concrete 
discharge  conduit. 

Regulating  Outlets.  There  is  no  low-level 
regulating  outlet  at  this  dam.  There  are  no 
gates  to  control  discharge  over  the  spillway 
or  through  the  discharge  conduit. 
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SECTION  2 


ENGINEERING  DATA 


2.1  General.  There  Is  one  drawing  of  the  spillway  and 
inlet  chamber  available  from  Towle  Manufacturing 
Company  (see  Figure  B-2  in  Appendix  B).  There  are 
no  other  plans,  specifications  or  drawings 
available  relative  to  the  design,  construction  or 
repair  of  this  dam.  Previous  inspection  reports 
were  obtained  from  the  Essex  County  Engineer’s 
office  and  from  the  Massachusetts  Department  of 
Public  Works,  District  5  (see  copies  in  Appendix 
B). 

We  acknowledge  the  assistance  and  cooperation  of 
the  Essex  County  Engineering  Department;  the 
Commonwealth  of  Massachusetts  Department  of  Public 
Works;  and  Mr.  Lawrence  C.  Hoyt  of  the  Towle 
Manufacturing  Company. 

2.2  Construction  Records.  There  are  no  construction 
records  or  as-built  drawings  for  the  dam.  Pre¬ 
vious  inspection  reports  by  the  Essex  County 
Engineering  Department  provided  some  construction 
information  and  a  summary  of  repairs  and  post¬ 
construction  changes  at  the  site. 

2.3  Operating  Records.  No  operating  records  are 
available,  and  there  is  no  daily  record  kept  of 
the  pool  elevation  or  rainfall  at  the  site. 

2.4  Evaluation 


a.  Availability.  There  is  no  engineering  data 
available  for  this  dam. 

b.  Adequacy.  The  lack  of  detailed  hydraulic, 
structural  and  construction  data  did  not  allow 
for  a  definitive  review.  Therefore,  the  evalu¬ 
ation  of  the  adequacy  of  this  dam  is  based  on 
the  visual  inspection,  past  performance 
history  and  engineering  judgment. 

c.  Validity.  Comparison  of  the  available  data 
with  the  field  survey  conducted  during  the 
inspection  indicates  that  the  available  infor¬ 
mation  is  valid  for  the  Phase  I  assessment. 
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SECTION  3 


VISUAL  INSPECTION 


3.1  Findings 

a.  General ♦  The  Phase  I  Inspection  of  the  dam  at 
Bailey  Pond  was  performed  on  November  30, 

1979-  A  copy  of  the  Inspection  checklist  is 
included  in  Appendix  A.  Previous  inspection 
reports  were  conducted  by  the  Essex  County 
Engineer's  Office  from  1916  to  1967  and  by  the 
Massachusetts  Department  of  Public  Works  in 
1971  and  1973*  Copies  of  those  reports  are 
included  in  Appendix  B. 

b.  Dam.  The  dam  is  an  earth  embankment  with 
concrete  walls  along  a  portion  of  the  upstream 
face.  The  top  of  the  dam  is  earth  with  some 
grass.  There  is  no  riprap  protection  on  the 
earth  portions  of  the  upstream  face  of  the 
dam.  Riprap  is  necessary  to  protect  the 
slopes  from  erosion.  At  the  north  end  of  the 
concrete  wall,  there  is  a  heavily  trespassed 
area  about  15  feet  wide  which  is  used  for 
launching  boats.  Most  of  the  area  downstream 
of  the  dam  has  been  filled  in  and  paved  to 
form  a  parking  lot,  which  slopes  at  about  3 
percent  away  from  the  dam.  Minor  cracking  of 
the  pavement  was  observed  in  the  vicinity  of 
the  discharge  conduit,  apparently  due  to 
settlement  of  the  backfill  placed  over  the 
conduit.  Near  the  south  abutment,  the 
downstream  area  is  also  filled  in  and  forms 
residential  property. 

c.  Appurtenant  Structures.  A  spillway  and  inlet 
chamber  are  located  about  70  feet  north  of  the 
south  abutment  of  the  dam.  The  approach 
channel  is  constructed  of  concrete  side  walls 
that  tie  into  the  walls  on  the  upstream  face 
of  the  dam.  There  is  localized  erosion, 
cavitation  and  spalling  of  the  concrete  walls 
on  the  upstream  face  of  the  dam  and  the 
approach  channel  to  the  spillway.  Two  trash 
racks  across  the  approach  channel  are  slightly 
corroded.  The  trash  racks  were  clear  of 
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debris  at  the  time  of  inspection.  It  would  be 
important  to  maintain  this  condition,  consider¬ 
ing  that  the  spillway  opening  is  small  and 
there  is  no  other  outlet  for  the  dam.  There 
are  keyways  for  stoplogs  in  the  sides  of  the 
approach  channel  at  two  locations.  However, 
stoplogs  are  not  currently  in  use.  Water 
about  1  foot  deep  was  flowing  over  the 
spillway  at  the  time  of  the  inspection. 

Mention  is  made  (Figure  B-2  in  Appendix  B)  of 
minor  leakage  through  the  stone  masonry  walls 
of  the  inlet  chamber,  but  no  leakage  was 
observed  at  the  time  of  the  inspection. 

d.  Reservoir  Area.  The  area  around  Bailey  Pond 
is  partially  wooded  with  light  residential 
development.  There  are  several  gravel  pits 
located  around  the  pond.  Major  highway 
embankments  traverse  the  drainage  area. 

e.  Downstream  Channel.  Water  discharging  from 
Bailey  Pond  is  carried  through  underground 
conduits.  The  section  from  the  dam  to 
Merrimack  Street  and  the  manhole  was  in  good 
condition,  water  was  flowing  freely,  and  there 
was  no  debris  in  the  manhole.  The  only  other 
visible  section  of  conduit  was  the  13-inch 
vitrified  clay  pipe  at  the  downstream  end 
where  water  discharges  into  the  Merrimack 
River.  The  water  was  flowing  freely,  but  the 
pipe  is  deteriorating  and  in  fair  condition. 

3.2.  Evaluation.  The  above  findings  indicate  that  the 
dam  and  spillway  are  in  fair  condition.  There  are 
some  deficiencies  which  require  attention.  Recom¬ 
mended  measures  to  improve  these  conditions  are 
stated  in  Section  7.3. 
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SECTION  4 


OPERATING  PROCEDURES 


4.1  Procedures .  There  are  no  operating  facilities  and 
no  operating  procedures  for  this  dam.  Personnel 
from  the  Towle  Manufacturing  Company  reportedly 
visit  the  dam  regularly  to  clean  debris  from  the 
trash  racks. 

4.2  Maintenance  of  Dam.  Some  repairs  have  recently 
been  made  to  the  concrete  walls  of  tne  dam. 
However,  further  repair  is  needed  and  riprap 
should  be  placed  on  the  upstream  slope  of  the  dam. 

4 . 3  Maintenance  of  Operating  Facilities.  Removal  of 
debris  from  the  two  trash  racks  is  done  on  a 
regular  basis.  Also  a  portion  of  the  discharge 
conduit  was  replaced  in  1977*  The  condition  of 
the  remaining  portion  of  the  discharge  conduit 
should  be  investigated.  Also,  a  low-level  outlet 
should  be  installed  to  draw  down  the  pond  if 
necessary . 

4 . 4  Description  of  Any  Warning  System  in  Effect. 

There  is  no  warning  system  in  effect  at  the  dam. 

4.5  Evaluation.  Although  a  program  of  regular 
maintenance  Is  conducted  at  the  dam,  further 
repairs  are  needed.  There  are  no  programs  for 
regular  technical  Inspections,  surveillance  of  the 
dam  during  storms,  or  for  warning  people  In  the 
downstream  areas  in  case  of  an  emergency  at  the 
site.  This  is  undesirable  considering  that  the 
dam  is  in  the  "significant’'  hazard  category. 

These  programs  should  be  Implemented  as  discussed 
in  Section  7.3* 
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SECTION  5 


HYDRAULIC/HYDROLOGIC 


5 . 1  Evaluation  of  Features 


a.  General .  The  drainage  area  of  Bailey  Pond  is 
0.86  square  miles.  Although  several  roadway 
embankments  intersect  this  drainage  area,  they 
do  not  significantly  restrict  storm  runoff. 
Discharge  from  the  pond  flows  over  a  3.6-foot 
long  spillway  and  into  a  24-inch  diameter 
conduit  which  reduces  to  an  18-inch  diameter 
conduit  farther  downstream.  Plow  is  finally 
discharged  into  the  Merrimack  River.  There  is 
no  low-level  outlet  for  the  pond.  The  maximum 
storage  capacity  of  Bailey  Pond  Dam  is 
estimated  to  be  95  acre-feet. 

b.  Design  Data.  There  are  no  hydraulic  or 
hydrologic  computations  available  for  the 
design  of  this  dam. 

c.  Experience  Data.  Hydraulic  records  are  not 
available  for  this  dam.  Overtopping  of  the 
dam  reportedly  occurred  on  November  9,  1977 
when  a  rainfall  of  4.74  inches  in  24  hours  was 
recorded  at  the  U.S.  Weather  Bureau  in  Newbury 
port,  Massachusetts.  There  are  no  other  data 
to  indicate  the  performance  of  the  spillway 
during  the  storms  of  record. 

d.  Visual  Inspection.  There  are  two  trash  racks 
upstream  of  the  spillway  which  prevent  debris 
from  flowing  downstream.  The  crest  of  the 
spillway  is  constructed  such  that  the  opening 
is  only  2.5  feet  high  and  3.6  feet  long.  The 
floor  of  the  inlet  chamber  is  3  feet  below  the 
invert  of  the  discharge  conduit.  There  is  no 
low-level  outlet  for  the  dam. 

e.  Test  Flood  Analysis.  Bailey  Pond  Dam  has  been 
classified  in  the  "small"  size  and  "signifi¬ 
cant”  hazard  categories.  According  to  the 
Corps  of  Engineers’  guidelines,  a  test  flood 
ranging  from  a  one-quarter  to  a  one-half 

PMF  should  be  used  to  evaluate  the  capacity  of 
the  spillway.  The  one-quarter  PMF  was 
selected  for  this  analysis. 
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The  PMF  rate  for  the  drainage  area  directly 
tributary  to  Bailey  Pond  was  determined  to  be 
1,350  cfs  per  square  mile.  This  calculation 
is  based  on  the  average  slope  of  the  drainage 
area  of  1.5  percent,  the  pond-plus-swamp  area 
to  drainage  area  ratio  of  24  percent,  and  the 
U.S.  Army  Corps  of  Engineers’  guide  curves  for 
Maximum  Probable  Flood  Peak  Flow  Rates  (dated 
December,  1977).  A  point  slightly  above  the 
guide  curve  for  "flat  and  coastal"  topography 
was  used  to  determine  the  PMF  rate.  Applying 
the  one-quarter  PMF  to  the  0.86  square  mile 
drainage  area  results  in  a  calculated  peak 
flood  of  290  cfs  as  the  inflow  test  flood. 
Adjusting  for  surcharge  storage,  the  maximum 
discharge  rate  was  determined  to  be  215  cfs 
(250  cfs  per  square  mile  of  drainage  area). 

The  resulting  test  flood  pool  would  be  at  El 
31.85. 

Hydraulic  analyses  indicate  that  discharge 
through  the  spillway  is  controlled  by  the 
downstream  conduit  and  by  the  tidal  stage  in 
the  Merrimack  River.  The  conduit  can  dis¬ 
charge  a  maximum  flow  of  51  cfs  at  mean  low 
water  and  45  cfs  at  mean  high  water  with  the 
pond  at  El  31.0  (see  page  D-4  of  Appendix  D). 
These  flows  are  24  and  21  percent  of  the  test 
flood  outflow,  respectively. 

The  elevation  at  which  overtopping  of  the  dam 
would  begin  is  the  top  of  the  concrete  walls 
at  El  31.0.  There  is  a  small  area  at  the 
north  end  of  the  concrete  walls  where  the  top 
of  the  dam  is  at  El  30.6.  This  area  would  be 
overtopped  first,  but  due  to  its  small 
capacity,  it  has  been  discounted  in  the 
hydraulic  analyses.  Overtopping  of  the  dam 
would  occur  in  an  area  about  125  feet  wide, 
extending  from  the  south  abutment  of  the  dam 
to  about  15  feet  north  of  the  concrete  wall. 
The  dam  would  be  overtopped  by  a  maximum  of 
0.85  feet  during  the  test  flood.  The  depth  at 
critical  flow  would  be  0.50  feet  with  a 
velocity  of  about  4  feet  per  second. 
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f.  Dam  Failure  Analysis.  Failure  of  the  dam  is 
unlikely  to  occur  due  to  the  volume  of  earth 
and  the  flat  slope  downstream  of  the  dam.  How¬ 
ever,  if  failure  of  the  dam  did  occur,  with 
the  pond  at  El  31.0,  the  peak  discharge  rate 
is  estimated  to  be  1,100  cfs,  assuming  a 
breach  24  feet  wide  with  a  failure  head  of  9 
feet.  Water  would  flow  across  Merrimack 
Street  and  then  partially  down  Valley  Road  and 
partially  into  the  factory  buildings.  It  is 
likely  that  this  flood  would  result  in  appre¬ 
ciable  damage  in  the  factory  buildings  and 
possible  loss  of  a  few  lives.  Accordingly, 
the  dam  has  been  placed  in  the  "significant" 
hazard  category. 
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SECTION  6 


STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations.  The  evaluation  of  the 
structural  stability  of  Bailey  Pond  Dam  is 
based  on  a  review  of  previous  inspection 
reports  and  the  visual  inspection  conducted  on 
November  30,  1979.  As  discussed  in  Section  3> 
Visual  Inspection,  the  dam  is  considered  to  be 
in  fair  condition.  The  concrete  walls  on  the 
upstream  face  of  the  dam  and  the  approach 
channel  of  the  spillway  are  eroded  and 
spalled.  Also,  there  is  no  riprap  protection 
on  the  earth  portions  of  the  upstream  face  of 
the  dam. 

The  area  downstream  of  the  dam  has  been  filled 
in  to  form  a  parking  lot  and  Merrimack  Street. 
Most  of  the  area  is  paved  with  bituminous 
concrete.  This  condition  provides  stability 
for  the  dam  and  protection  from  erosion. 

b.  Design  and  Construction  Data.  A  previous 
inspection  report  indicates  that  Bailey  Pond 
Dam  was  constructed  in  1912.  There  are  no 
construction  records  available.  Information 
does  not  appear  to  exist  on  the  type,  shear 
strength  or  permeability  of  the  soil  and/or 
rock  materials  of  the  embankment. 

c.  Operating  Records.  There  is  no  instrumenta¬ 
tion  of  any  type  in  the  embankment  at  Bailey 
Pond  Dam,  and  no  instrumentation  was  ever 
installed  at  this  site.  The  performance  of 
the  concrete  dam  and/or  embankment  under  prior 
loading  can  only  be  inferred  from  physical 
evidence  at  the  site. 

d.  Post-Construction  Changes.  Previous 
inspection  reports  provide  the  only  available 
data  on  post-construction  changes.  In  1933, 
the  concrete  wall  on  the  upstream  face  of  the 
dam  was  extended  30  feet  to  the  north  and  a 
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new  inlet  chamber  was  constructed.  In  l,jO, 
the  concrete  walls  were  rebuilt  using 
reinforced  concrete.  Late  in  1977,  a  section 
of  the  discharge  conduit  from  the  dam  to 
Merrimack  Street  was  replaced  with  24-inch 
concrete  pipe.  Also,  a  new  manhole  for  the 
conduit  was  installed  at  Merrimack  Street. 

Seismic  Stability.  Bailey  Pond  Dam  is  located 
in  Seismic  Zone  No.  3»  indicating  that  there 
is  a  potential  for  major  damage  due  to  earth¬ 
quakes  in  this  area.  This  classification  is 
based  on  the  intensity  of  past  earthquakes, 
and  does  not  indicate  the  probability  of  such 
events  in  the  future.  The  highest  intensity 
earthquakes  for  this  area  were  VII  and  VIII  on 
the  Modified  Mercalli  Scale,  and  occurred  in 
1727  and  1755,  respectively.  There  is  no 
record  of  any  major  seismic  events  since  1912 
when  the  dam  was  reportedly  built. 

There  is  no  data  available  regarding  the 
embankment  and  foundation  materials  at  Bailey 
Pond  Dam.  However  the  volume  of  earth 
downstream  of  the  dam  provides  appreciable 
structural  stability  and  the  paved  surfaces 
provide  protection  from  erosion  should  over¬ 
topping  occur.  Therefore,  further  evaluation 
of  the  seismic  stability  of  the  dam  is  not 
considered  warranted. 
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SECTION  7 

ASSESSMENT,  RECOMMENDATIONS 
AND  REMEDIAL  MEASURES 


Dam  Assessment 

a.  Condition.  Based  upon  a  review  of  available 
data  and  the  visual  inspection  of  the  site, 
the  dam  and  spillway  at  Bailey  Pond  have  been 
found  to  be  in  fair  condition.  The  following 
deficiencies  must  be  corrected  to  assure  the 
continued  performance  of  the  dam:  spalling 
and  erosion  of  the  concrete  walls,  riprap 
missing  from  the  earth  portions  of  the 
upstream  face  of  the  dam,  and  the  lack  of  a 
low-level  outlet. 

Hydraulic  analyses  indicate  that  the  spillway 
can  discharge  a  maximum  flow  of  45  to  51  cfs, 
depending  on  the  tidal  stage  cf  the  Merimack 
River,  when  the  pond  is  at  El  31.0  (top  of  the 
concrete  walls).  A  test  flood  outflow 
(one-quarter  PMF )  of  215  cfs  will  result  in 
the  pond  at  El  31.85  and  will  overtop  the  dam 
by  a  maximum  of  0.85  feet.  The  spillway  can 
discharge  21  to  24  percent  of  the  test  flood 
before  the  dam  is  overtopped. 

b.  Adequacy.  The  detailed  design  and  construc¬ 
tion  data  did  not  allow  for  a  definitive 
review.  Therefore,  the  evaluation  of  this  dam 
is  based  on  a  review  of  available  data,  the 
visual  inspection,  past  performance  and 
engineering  judgment. 

c.  Urgency.  The  recommendations  and  remedial 
measures  outlined  below  should  be  implemented 
by  the  Owner  within  one  year  after  receipt  of 
this  Phase  I  Inspection  Report. 

d.  Need  for  Additional  Investigation.  Addi¬ 
tional  investigations  to  further  assess  the 
adequacy  of  the  dam  are  outlined  below  in 
Section  7.2,  Recommendations . 


•  • 


•  • 
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•  • 


7.2  Recommendations .  In  view  of  the  concerns  over  the 
continued  performance  of  the  dam,  it  is 
recommended  that  the  Owner  engage  a  qualified 
registered  engineer  to  conduct  the  following 
studies  and  design  appropriate  remedial  measures: 

a.  evaluate  the  hydraulic/hydrologic  capacity  and 
condition  of  the  spillway  and  discharge 
conduits  and/or  other  means  of  protecting 
existing  structures  from  damage, 

b.  investigate  the  condition  of  the  vitrified 
clay  pipes  downstream  of  Merrimack  Street, 

c.  evaluate  the  need  for  a  low-level  outlet  or 
other  means  for  lowering  the  pond. 

The  Owner  should  implement  the  recommendations  of 
the  engineer. 

7 . 3  Remedial  Measures 

a.  Operating  and  Maintenance  Procedures.  It  is 
recommended  that  the  Owner  accomplish  the 
following: 

(1)  repair  the  concrete  walls  of  the  dam  and 
spillway, 

(2)  provide  slope  protection  on  the  earth 
portions  of  the  upstream  face  of  the  dam, 

(3)  continue  regular  inspection  and  cleaning 
of  the  trash  racks  upstream  of  the 
spillway, 

(4)  implement  maintenance  inspections  of  the 
dam  on  a  monthly  basis  with  additional 
Inspections  after  storm.  Maintenance 
should  include  repair  of  erosion  and 
clearing  of  vegetation  from  the  embank¬ 
ment.  All  repairs  should  be  made  in 
accordance  with  applicable  State 
regulations . 

(5)  conduct  technical  Inspections  of  the  dam 
and  spillway  on  an  annual  basis. 
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(6)  implement  a  plan  for  surveillance  of  the 
dam  during  and  after  periods  of  unusually 
heavy  rainfall  and  a  plan  for  notifying 
personnel  in  the  factory  buildings  down¬ 
stream  in  the  event  of  an  emergency  at 
the  dam. 

7.4  Alternatives ♦  There  are  no  practical  alternatives 
to  the  recommendations  and  remedial  measures 
outlined  above. 
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APPENDIX  A 


PERIODIC  INSPECTION 
PARTY  ORGANIZATION 


•  • 


PROJECT  BAILEY  POND  DAM 


DATE  11/30/79 


TIME  8:00  to  16:00 


•  • 


PARTY: 


1  •  L.  Taverna 


2  .  R.  Weber 


3  •  W.  Checchi 

4  .  L.  Branagan 


PROJECT  FEATURE 


1 .  Dam  and  Embankment 


2  .  Sluiceway 


WEATHER  30°-40°  Clear 

W.S.  ELEV .*28 . 5  U.S.  - _ DN.S. 

*Based  on  benchmark  El  17.4  as 
indicated  on  Figure  B-l  in 
Appendix  B. 


•  • 


•  ..  .  ..• 


INSPECTED  BY 


REMARKS 


•  • 


Taverna/Weber /Branagan 


Taverna/Weber /Branagan 


J 


Horizontal  Alignment 


Condition  at  Abutment  and  at 
Concrete  Structures 


Indications  of  Movement  of 
Structural  Items  on  Slopes 


Trespassing  on  Slopes 


Sloughing  or  Erosion  of  Slopes 
or  Abutments 


Rock  Slope  Protection  -  Riprap 
Failures 


Unusual  Movement  or  Cracking  at 
or  near  Toes 


Unusual  Embankment  or  Downstream 
Seepage 


Piping  or  Boils 


Foundation  Drainage  Features 


Toe  Drains 


Instrumentation  System 


Generally  straight 


'respassing  at  north  end  or  concrete 
rails,  abutments  tie  into  natural 
round 


pstream  slope  used  for  recreation 


mall  boat  launching  area  at  North  end 
f  concrete  walls 


one  visible 


)ownstream  toe  filled  in  for  parking 
.ot 


None  visible 


None  visible 


None  visible 


|  PERIODIC  INSPECTION  CHECK  LIST  — 

PROJECT  BAILEY  POND  DAM  DATE  11/30/79  .  - 

PROJECT  FEATURE  DAM  NAME  L.  Taverna 

«  DISCIPLINE  Geotechnical  NAME  R.  Weber  ^  •  -* 

I" 

•: "  AREA  EVALUATED 

conditions  >: 

DAM  EMBANKMENT 

.  «*, 

Earth  embankment  with  upstream  concrete  *■'  '  • 

Crest  Elevation 

«?alls  at  El  31.0  *  9 

Current  Pool  Elevation 

28.5 

—  Maximum  Impoundment  to  Date 

Unknown  -  overtopped  in  November  1977  - 

*  •  • 

Surface  Cracks 

Some  cracking  of  pavement  in  parking  lot 
in  vicinity  of  discharge  conduit 

Pavement  Condition 

Not  applicable  (N/A) 

j  Movement  or  Settlement  of  Crest 

tfone  visible  -  - - ^ 

Lateral  Movement 

•tone  visible 

Vertical  Alignment 

Generally  flat 

•  • 


•  • 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT 


BAILEY  POND  DAM 


PROJECT  FEATURE  SPILLWAY 
DISCIPLINE  Geotechnical 


DATE  11/30/79 
NAME  L.  Taverna 


NAME  R.  Weber 


U/S  =  upstream 
D/S  =  downstream 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  -  SPILLWAY  WEIR, 
APPROACH  AND  DISCHARGE  CHANNELS 

a.  Approach  Channel 


Trashracks  -  3.63  ft  wide  -  1  in  spacing 
3/8  in.  bar 

-  6.85  ft  wide  -  1-1/2  in. 
spacing 

3/8  in.  bar  _ 


General  Condition 


Erosion,  cavitation  below  water 
level  on  concrete  walls 


Loose  Rock  Overhanging 
Channel 


None 


Trees  Overhanging  Channel 


None 


Floor  of  Approach  Channel 


Gravel  upstream  of  trashracks,  concrete 
downstream  of  trashracks  _ 


Weir  and  Training  Walls 


Concrete 


General  Condition  of 
Concrete 

Rust  or  Staining 


Spalling 


Any  Visible  Reinforcing 


Any  Seepage  or  Efflorescence 


Drain  Holes 


Some  spalling  and  erosion 


None  visible 


Minor 


None  visible 


None  visible 


None  visible 


Discharge  Channel  (inlet  Chamber) 


Stepped  granite  blocks  into  an  inlet 

chamber  made  of  mortared  stone  and 
concrete - - 


General  Condition 


Fair 


Loose  Rock  Overhanging 
Channel 


None 


Trees  Overhanging  Channel 


N/A 


Floor  of  Channel 


Not  visible 


Concrete  slab  headwall  at  overflow  weir 
restricts  opening  to  2.5  ft  high. _ 


Other  Obstructions 


Discharge  Conduits: 

1.  24-in.  concrete  pipe  at  Merrimack  Street  manhole  -  conduit  flowing 
freely,  no  debris  in  manhole. 

2.  18-in.  vitrified  clay  pipe  at  Merrimack  River  -  pipe  flowing  freely, 
but  deteriorating. 
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APPENDIX  B 

PLANS  OF  DAM  AND  PREVIOUS 
INSPECTION  REPORT 


Page 


Figure  B-l  Plan  of  Dam 

Figure  B-2  Drawing  of  Bailey  Pond  Overflows 
Previous  Inspection  Reports 
Dated  December  3j  1973 
Dated  June  9,  1971 
Dated  November  3»  1916  through  1967 


•  • 


•  .  • 


Letter  Report  concerning  drainage  through 
Route  495  culverts,  dated  November  16,  1977 
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HEIGHT  OF  DAM 


DATUM  M.S.L.  1929 
LENGTH  _ 


TOP  ELEVATION  OF  DAM 
TOP  ELEVATION  OF  SPILLWAY 


TOP  WIDTH 


POND  AREA 
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GALLONS 


contributor:'  drainage  area 


SQ.  MILES 


DESCRIPTION  OF  SPILLWAY 
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» -  Peep  Ar  oo  tlet  Tck. < 


becommsndatio.vs 

DP  Ves&5 


Ottf.  Dorter?  shqoco 


/<^°r  Cc  < 


JiloliM*] 


ENGINEERING  DEPARTMENT 


Inspection  of  Dams,  Reservoirs,  and  Star 

. (2~'~ i*  Date'^ovT  /  .V 

Gty  w  Town  . ■■■■■ .  Location  J&< uiJjZy.*  Ji 

.... . . 

Owner  rf/Ctsyi-* '•***-<— ■  /  'fxt . — Uic ..../ft 

AnA  m  cam,  cm  •!  «*»Uv  pninf,  loJifag,  data  J  U  o I  ccnirm.  (a* 

Material  and  Type  £*»*  <  "  t  > 


ElnatiaM  in  Ictl :  ohore  (+)  «  below  ( — )  fufl  pend  of  rneneir  IrreL  (0»> 
F«  Dm  1 

<  Bed  of  itrcam  below . Bottom  of  pood  Bottom  of  tpilJwiy 

■\  Fat  Rn  «S.P.  .... 

(  fjiuund  auiinco  Mow . — .»  tetww  U  teo .  Ixnl  U  mu  Bo*  f 

Length  in  ft . {-Top  wit  lb  in  ft . Pond  area .£.r:.&C 

Fat  IW  «1P. 


Length  of  owtiow  or  tpjllway  I 

3aidri'i|  ibtelmen  at  bom  . j 

Foundation  and  detoib  of  bnttructidn 


— Outlet  pipea  • 


x-diarn.  of  ri»oi-  bend*.. 


Conatrocted  by  and  date^tr^*'- 
Recent  repain  and  dole 
Evidence  of  leakage 

O  9 

Condition  %<^ro<K.  t  . 


//{rn^.i m  /pioC. 


SrM. 


Topography  of  country  kdow  — . 

Nature,  extent,  proximity,  etc.  of  buijdmgt.  roodi  or  other  property  ■  danger  if  failui 

Plant  and  data  aecurcd  or  arolobW  &• 


O/o  J-S 

itf»WUWBi:n 

D/XA.  S.  i 


'  Net.  Not. . 
*CLauificition . *■£ . . 


iJ't-C'fc.rrrt 


Aaeebury  D.  1? 


1917,  March  26. 
condition,  Good. 


ffatershed  0.9  aq.  m.  Box*  Ht. 


192S,  Nov.  18.  R.  R.  Evans,  Inap.  The  land  be 
substantially  the  same  height  as  the  top  of  the  daH 
a  gradual  elope.  The  only  outlet  is  a  twenty  inch' 
inch  pipe  which  leads  to  the  mill.  Although  the  se 
dam  might  over-flow,  it  i3  not  apparent  thet  there 
uro.  The  water,  after  crossing  the  read,  would 
the  yard  of  the  mill.  The  dam  is  in  fairly  good  c 

1925  Report  to  Co.  Comm.  Same  as  above. 

1929,  Nov.  16.  C.  C.  Barker,  Insp.  Das'  on  Bai 
Uerrlmac  Street,  owned  by  the  Merriraac  Hat  Corp. , 
facturing  purposes .  It  does  not  seem  possible  thi 
it  might  overflow  in  a  wide  sheet  of  water  nhich  w 
the  road,  which  is  macadam,  to  the  factory,  and  the: 
own  factory  might  be  damaged  from  water.  On  the  nfj 
road  are  garages,  but  it  is  not  likely  these  would 
is  a  gradual  slope  ffon  the  top  of  the  dam  to  the 
concrete  wing  wall  at  spillway  is  cracked,  otherni 
good  condition.  Apparently  there  have  been  no  cha 
inspection  and  conditions  are  the  same. 


_ C~.  Czr.z.  The  dam  it  Bailey's  ? 

mac  St.  at  the  property  o:f  the  Merrinac  Hat  Corp.  , 

.  except  for  the  cracking  ox  the  concrete  wall  at  th 
apparently  is  unimportant^  and  the  situation  such  t| 
occur,  but  there  sedms  to  be  no  possibility  of  any 
ure  of  the  dam. 

1931,  Oct.  9.  CJ  C.  Barker,  Insp.  J.  Baker,  I-'^lter  Mechanic, 
me  there  had  been  no  changes.  The  cracks  in  the  « 


8.0  ft.  Apparent 

ow  the  dam  is  at 
,  falling  away  on 
eulvort  and  twelve 
arc  small  and  the 
could  be  any  fail- 
d  its  way  through 
ndition. 


ey's  Pond  north  of 
3  used  for  roanu- 
datn  would  fail,  but 
fluid  find  its  way  acroE 
the  river.  Their 
rth  side  of  tho 
be  damaged.  There 
oad.  The  westerly 
e  the  dam  is  in 
ges  since  the  last 


is  in  good  condition, 
spillway  and  this 
pt  overflow  night 
damage  due  to  fall- 


jst  wall  near  the- 

corner  are  open  about  one  inch.  The  screen  in  froi||i  of  the  splllwiy 
is  somewhat  clogged  'with  V/eeds.  There  have  been  rfl'l  changes  and  the 
conditions  are  the  same  as  when  last  inspected.  77qter  low  today. 


1931  Report  to  Co.  Comm.  The  dam  on  Bailey's  P 
St.  owned  oy  the  Llerfrimac;  Hat  Corporation  is  a  snai} 
little  importance,  in  fair  condition. 


L 


i 

1933 |  Sopt«  C«  Ca 
E.  R.  Hall.  No  one  inopej 
foes  wall  was  extended  aq 


2.7  foot  wido  ani  about  1|1.  foot  deep  and  IB  feet 


Barker,  Insp.  r  Rave  a  cr|by  of  the  notice  to 


ctcd  tho  dam  with  oe.  In 
out  30  foot  easterly  end 


inlot  of  the  old  12  inch  loutlet  pipe  has  been  plugged  end  a  new  Is  incl 


d  pipe. 


reto  walls  at  the 
me. 


"gipo'.lecds  out  of  tho  non)  inlet  chamber  into  the  o 
in  gdod  .condition  excopt  for  tho  cracks  In  tho  contl 
spillway  I '  Tho  conditlonsj  around  the  dam  are  the  s' 

1933  Report  io  Co.  Co|n  .  Safe  an>l  in  reasonably  good  condition. 

I 


old 


d  north  of  Merrimac 
jL  Cffair  of  ver^ 


193s  the  concreto 
new  inlet  chamber 
ong  wao  built.  iT'nc 


he  dan  is 


I 


Amasbury  D.  15 


JTlS  Sh.2 


1995.  Sept.  24,  C.  C.  Barker,  Inop,  I  left  n  rotlce  with  Mr.  Barr  Tor 
‘Ur.  E.  H.  Hall.  Wo  one  went  to  the  dan  with  me.  >  ThefO  havo  boon  no 
ehongos  and  the  condltlona  are  the  aarto.  Die  cracks  in  tho  concrete 
walla  are  the  same. 

i 

1935  Roport  to  Co.  Coran.  Safe  and  In  roasonablj  r  Good  condition. 

i 

1937  July  23,  C.C.Bar ker,  Insp.  1  gavo  a  copy  >f  the  notleo  to 
S,  R.  Hall.  This  don  Is  in  about  tho  sane  condltl  >n.  Tnorc  havo 
been  no  repairs  or  changes.  The  uppor  face  rail  i  i  somewhat  cracked. 

1937  Report  to  Co.  Comm.  Safe  and  in  reasonabl  )  good  con:  ttion. 

1930  Sept.  6,  C.C. barker,  inop.  1  gave' a  copy  >f  the  notice  to 


R.  Hall.  The  upper  concrete  face  Trail  la  some* 
the  sonic  us  whan  last  inspected.  No  repairs  have 
dan  Is  lr.  fair  condition  and  there  has  not  been  an) 


at  e racket  about 
een  made.  This 
change .  . 


Iv39  Report  to  Co.  Coma.  Safe  and  In  reasonabl r  good*  condition. 

1941  oct.  1,  C.O. Barker.  Inop.  1  gavo  a  copy  o*  tho  notice  to  Mr. 
Cordon,  who  went  to  the  don  wish  rae  os  Mr.  hall  was  not  there.  Tc. o 
eonerete  wails  have  boon  repaired  and  the  dam  Is  In  good  condition.  The 
wator  level  Is  7.5  foot  below  the  top  of'  the  dam.  In  1939  an  addition 
to  the  hat  factory  was  built  at  the  westerly  end. 

1941  Report  to  Co.  Coma.  Safo  and  In  reasonabl  •  good  condition. 

1*43  Sept.  2,  S.Jtf.  tfoqdbury,  Insp.  .  I  gave  a  c  py  of  the  notice  to 
Lr.  Ccrdcn,  who  ‘.vent  to  ti.v.  1..  wli.it  me.  There  is  a  new  crack  in  the 
concrete  wall  about  eight  !feci:  from  the  corner  nt  t  o  spillwav.  Tho  cld 
cracks  seeded  to  kavd  operjed  up  sene,  and  the  concr  te  has  disintegrated 
quite  badly  in  some  places.  Lr.  Cordon  plans  to  h  ve  this  wall 
strengthened.  aew  planksj  have  been  placed  over  th*  |  spillvray  since  the 
last  inspection.  Tt|e  old!  blanks  over  the  Inlet  ch  mber  noed  to  bo  re¬ 
placed.  There  Is  a  |new  5,!  pipe  at  the  easterly  en:  V/ater  Is  used  in 

the  condensers  and  returned  to  tho  pond  through  thir  pipe.  The  water  y 
level  is  about  2.5  ftj.  below  the  top  of  the  wall.  £  '  • 


1943  Report  to  Co.  Coram. 
Street,  tho  concrete  'face 
in: sane  places.  Rejjaira  t 
that  a  failure  of  this  dam 

t 

1945  Aug.  29,  S.  tf.  Boo] 
Mr.  Oordon,  but  went  to  fchj 
below  top  of  concrete:  rail. 
Top  of  concroto  is  badly  d . 
trash  rack.  Cracks  look  . 
tp  repair  the  concrete  wal . 


At  Bailey1#  Fond  Darn, 
.all  has  cracked' and  dlslr 
ire  contemplated  here .  I 
would  result  frea  Its  pre 

I  bury,  Insp.  I  gave  a  cc 
i  dam  alone.  Hater  level 
Condition  or  the  data  1 
sintegrsted  at  eorncr  Jus 
o  bo  worse.  Sr.  Cordon  s 


^orth  of  Morrinqc 
tegrated  quite  badly 
t  is  very  unlikely 
cent  condition,  j 

py  of  tho  notlcei  to 
today  Is  1.2  ft!. 

3  getting  Trorsoi 
t  east  of  tho  westerly 
iys  that  ho  intends 


194$  Report' mo  lo.  Corar..  it  Bailey’s  Pond  bam,  north  of  i.errimac 
Street,  the  concrete  is  baply  disintegrated  end  tho  rcpcirc  contemplat  'd 
have  not  been  mnic,  but  ah, ulu  bo  made,  although  it  is  rot  probably  a 
sudeon  failure  of  the  dam  jtoull  occur  which  would  .esudfe  serious  carnage. 

1947  Oct.  7,  S.’V.Woodbuly,  insp.  Cave  a  copy  of  the  n.-.ticj  to  Mr. 
Cordon  but  went  to  .dam  alo-  j.  Further  inspection  n^cdc  l  -o~r  >»  thnt 
repairs  are  mad*-  to  concrc.j  w  ill.  ?o  repairs  made  since  la.-  ;  insp.'c-  i^-, 


B-10 


BAILEY  POND  DAM 


•  • 


•  • 


•  • 


Ames bury  D.  IS 

Water  level  today  is  3  ft. 
dam  is  very  poor.  The  co 
fallen  into  tho  pond.1 


(ThL 


below  top  of  concrete  wul 
jicreto  wall  Just  ea^t  of  t 
t  is  tho  top  foot  of  it 


1947  Roport  to  Co.  Consaj.  At  Bnlloy’s  Pond  Dam, 
Stroot,  tho"  concroto  face  wpll  is  badly  disintegrate! 
very  poor* condition.  Twoi  years  ago  ropairs  wero  cc| 

not  boon  node.  Ropairs  should  bo  mado  and  tho  dan 
although  it  is  doubtful  if!  a  3uddon  failure  would  ocj 
dnnago.  ' 

1949  Sopt.  29,  S.#. Woodbury,  Tnsp.  Cave  a  copy 
Gordon  and  wont  to  don  alono.  Further  inspection 
ropairs  aro  nado  to  concroto  wall.  !>o  ropairs  sine 
Wator  lcvol  today:  4.5  ft.!  bol oa  top  of  concroto  -wn] 
dan  is  vary  poor.  Mr.  Dus  well,  tho  plant  engineer, 
repair  tho  nail  sonotino  within  tho  next  year. 


^  D.  15  sjh.  3 

Condition  c|-  the 
fe  trash  rack  h^a 
pr  about  20  ft. \ 

north  of  Merrinac 
d  and  tho  dan  io  in 
ntoroplatod,  but  have 
put  in  good  shape, 
our  and  cauao  sorious 


1949  Roport  to  Co.  Conm.  At  Bailoy’s  Pond  Dan, 
Stroot,  tho  contonplatod  ropairs  to  the  concroto  fad 
badly  diaintogratod  for  somo  timo,  have  not  boon  niu 
▼ory  poor  condition.  llouevor,  it  is  now  wndorstooc! 
sado  within  tho  next  yoar.  It  is  doubtful  if  a  sui 
and  causo  sorious  danago. 


of  tho  notico  to  Mr. 
s  noedod  to  .sco  that 
o  last  inspection. 

1.  Condition  of  the 
says  that  they  will 


north  of  Merrinac  ' 
o  wall,  which  has  boor 
e  and  tho  dan  is  in 
that  ropairs  will  be 
dden  falluro  would  occu- 


1251  Oct.  18,  T****p  r.n-trm  „  em>v  of  tree  notico  to  Mr.  Busrell 

(Plant~Hnginoor).  At  the  dannithKr.  uuswell.  Repairs  sinco  last 
inspection:  All  tho  cono.  in  the  dan  has  boon  repl  aced  with  new  roinfcrc- 

concroto.-  ’Vater  level  today:  2,-4"  below  bop  of  ci  ncroto.  Condition  of 
tho  dan:  Vory  good.  * 

1951  Roport  to  Co.  Conn.  At  Bailey’s  Pond  Dora  all  the  old  concrete 


walls  ware  in  very  bad  condition  have  seen  replaced 
ooncroto.  The  dan  Is  In  very  good  condition  now. 


with  new  reinforced 


1953  Oct.  1,  E.K.Pago,  Insp.  btent  to  dan  alone.  Water  level  today: 
3.3'  below  top  of  cone.  C  mdition  of  the  dan:  Sand  -  good. 

1953  Report  to  Co.  Conun.  Safe  and  in  reasonably  good  condition. 


1954  May  24  E.H.Page,  Insp;  Elev.  or  water:  3"  over  fla3h  boards. 

6  1/2”  below  cone.  wall.  Height  of  flashboards;  2,-5"  room  for  12. ‘  more. 

Minimum  freeboard:  0”  Dam  is  in  good  condition,  but  the  water  is  kepT 

too  high . 

1955,  Nov.  21,  E.H.Page,  Im-.p.  Elev.  o T  water:  6  1/2"  below  top  of 
cone.  dam.  Height  <>r  flashboards:  l'-Y"  below  top  of  cone.  2  logs  as 
well  as  leaves  In  spillway.  Although  the  flashboards  are  1'-?'  below  toy 
of  dam,  the  water  Is  only  6”  oel»-w  the  top.  This  is  due  to  a  3/4"  mesh 
screen  placed  in  front  of  fl*  ihboards  to  keep  fish  from  getting  out  or  th  t 
pond.  This  screen  io  new  filled  with  loaves  and  is  holding  the  water  too 
high.  There  is  evidence  of  wave  action  over  top  of  the  dam.  Whoever  pu*- 
the  screen  there  should  elth-  r  remove  it  or  keep  it  free  fron-  leaves. 


(■ 
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1955  Report  to  Co.  Comm.  The  dam  at  Baileys  Porn': 
has  a  three-quarter  mesh  pcreen  to  keep  the  stocked  fl 
screen  Is  clogged  with  leaves  and  is  holding  back  the 
finches  of  the  top  of  the  dam.  Whoever  put  thlj  bc ret 
"it  free  of  leaves  or  remove  it.  Letter  of  Bovemb* r  t 
Company  says  screen  was  removed  and  to  be  replaced  la> 

f  i 

1957  Dec.  3.  E.H.Page,  Insp.  Elev.  of  water:  2*; 
Height  of  flashboards:  1*  -  2!’  below  t«*;»  «»f  eon*:.  Mj 
Condition  of  dam:  Oood.  Th'  Anresbur;  oportsrten  hi us 
building  on  the  dam  Just  south  of  the  spillway.  They 
in  this  pond.  ' 

1957  Report  to  Co.  Comm.  The  *vater  In  Bailey':.  P' 
high  with  only  about  one  foot  freeboard.  The  Amecl  uri 
has  moved  a  building  onto  the  dam  as  t»;ir  headqu:  rt? 

fish  screen  over  the  outlet,  which  picks  up  any  leave) 

along.  Tills  must  be  kept  free,  due  to  the  small  ar-ouj 

1958,  Jan.  27.  E.H.Page  &  J.O.Harmaala,  Iosps.  I 
0.1  below  top  of  cone,  wing  wall.  Water  Is  coming  a 
of  wing  wall.  Not  much  damag*:  yet.  The;/  Jfceep  the  waj 
too  high.  »  I 

January  21  .  Water,  *s  now  0.7  below  top  of  < 


D.  15  Sh 

at  Merriraac  Street 
sh  in  the  pond.  This 
water  to  within  six 
n  there  should  keep 
Oth  from  the  Bailey 
er  by  a  trash  rack. 

6"  below  tep  of  eon:, 
nlmum  freeboard  0". 

Inc.  have  rlbved  a 
keep  the  water  too  li,.; 


[nd  is  kept  much  too 
Sportsman  Club,  In:-, 
rs.  They  fceep  a 
or  debris  that  com*  s 
it  of  freeboard . 

! 

lev.  of  water:  abo>  t 

ound  s.end 

er  in  this  dam  much 


1959  Sept.  14,  E.H.Page,  Ins.  Elev.  of  water:  20"  below  top  of  wall. 
Lapping  over  flashboards.  Height  of  flashboards:  l1  >6"  Minimum 
freeboard:  0.  Obstructions:  A  little.  The  flaBiipoards  are  at  a 

■iower  level  than  last  reoorted.  They  should  never  be (higher  than  this. 

Power,  if  anything.  j  • 


y.  1959  Report  to  Co.  Comm.  jThe  water  in  Ballay's  Poijtl  is  kept  too  high 
'  with  only  about  one  foot'  freeboard,  although  at  the  tibia  of  inspection  one 
flashboard  had  been  removed  to  increase  the  freeboard  tB  twenty  inches. 

Ti»e  flashboards  should  npver  be  higher  than  this,  lower) |if  anything.  fThe 
Amesbury  Sportsman  Club,'  Inc. 'keeps  a  fish  screen  overjtehe  outlet,  which  pick: 
.  up  leaves  and  other  debris  that  comes  along.  This  should  be  kept  free  .due 
to  .the  small  freeboard.  (  '  J  *  ■  • . 

19$1.  Dec .  5.  E.H.P.  &  P.d'.K.  Insps.  Probable  losS'of  life  in  case  of 
failure.  Elev.  of  water:  it'  over  flashboards.  Minibum  freeboard  with 
stop  logs  in  place:  none;.  Condition:  Sar«e.  Water  8'||below  concrete. 

Water  kept  at  too  high  ani  elevation. 


1961  Report  to  Co.  Comm. 
Water  is  only  eight  incheb  bel 
in  the  outlet. 


illey’s  Pond, 
tep  of 


This  pono  is  kept,  too  high. 
A  lot  of  t ebris  collects  - 


1964,  l*eb.  10,  P.D.K.  &  K.M. J.  Insp.  condition:  Sane.  j 

1963  Re-p»rt  to  uo.  Comm.  : *?» i ley's  Ponu.  This  pc.:id  is  kept  too  high. 
Water  la  on  :.y  eight  Inches  belb\  top  of  dan.  A  lot  of  debris  collects  in 
the  outlet.  , 


aw  vw  w  aw  w  ■  ■  * 

o  1965  June  9,  1966,  P.D.K.  insp . 
1965  Report  to  Co.  Conn.  Safe 


n*p.  Condition  same  as  ,.$$9  report. 
Safe  and  In  reasonably  good  condition. 


[ilMB 
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Projects  -  Aatsbuxy 
Drainage  Into  Bailey*  s  Pond 

Novanber  16,  1977 


DISTRICT  *9  OFFICE 
«••  MAPLE  (TRECT.  DANVERS 


Lwrsncs  C.  Hoyt,  Plant  Engineer 
Towle  Manufacturing  Cocpany 
Nawbuxyport,  Haas. 

Dear  Mr,  Hoyt: 

Reference  Is  made  to  your  letter,  dated  Novfear  9,  1977,  regarding  drainage 
Into  Bailey's  Pond,  fzxxa  Route  1-495  at  the  junction  of  Route  150, 

Hie  drainage  area  starts  In  a  swaop  north  of  the  Haverhill  Road,  There  is  a 
culvert  under  Route  110,  Just  vest  of  Hoyt  Avenue  that  consists  of  approxi¬ 
mately  thirty  (30)  feet  of  3*  X  4'  concrete  ban  with  extensions  of  approxi¬ 
mately  20*  of  4'  X  4'  concrete  box  an  both  sides  of  the  highway,  made  when 
the  rood  was  widened  in  1931. 

The  water  then  flows  in  a  brook  to  a  72"  A.C.C.M.  pipe  voder  Route  150 
extension  north  of  1-495  thence  in  a  ditch  to  a  4*  X  8*  R.C.  box  culvert 
under  the  northeast  race. 

Then  there  is  a  short  section  of  ditch  that  suns  to  another  4*  X  8'  R.C.  box 
culvert  under  1-495  east  of  Route  150  with  another  section  of  ditch  to  yet 
amther  4*  X  8'  R.C.  box  culvert  that  carries  the  water  under  both  raeps  in 
the  southeast  quadrant  and  also  under  Sisxdt  Ave.  extension  end  from  these  It 
flows  by  brook  into  Bailey's  Pond. 

Drainage  for  an  Interstate  Highway  is  designed  for  at  least  a  fifty  year  atom 
which  accounts  for  the  large  culverts. 

X  as  enclosing  a  Topographic  nap  of  tha  location  in  question  with  the 
approximate  drainage  area  flowing  to  the  pond  outlined  In  red.  The  brook 
leading  from  the  sweep  to  the  pond  la  narked  In  blue. 

Also  enclosed  are  copies  of  the  information  an  Dry  Hydrants  as  discussed  with 
you  by  Donald  Horgan  of  sgr  staff. 

Pleas#  feel  free  to  call  on  this  office  if  you  feel  we  can  be  of  further 

assistance. 

Sherman  Eidelmon 
District  Highway  Engineer 

AMD/cr 

Enclosure 


APPENDIX  C 


PHOTOGRAPHS 


Location  and  direction  of  photographs  shown  on 
Figure  B-l  in  Appendix  B. 


BAILEY  POND  DAM 


NO.  2  UPSTREAM  FACE  OF  DAM 


NO.  3  BOAT  LAUNCHING  AREA  AT  NORTH  END  OF  DAM 


BAII.EY  POND  DAM 
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